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® Composite e«a8tom.rie matertal and proceaa tor making the same. 



® A method of producing a composite elastic ma- 
terial comprises stretching an elastic y»eb to elon- 
gate it. for e)cample. elongating a nonviroven web of 
meltblown elastomeric fibers, and bonding the elon- 
gated web to at least one gatherable web, such as a 
spunbonded polyester fiber material, under condi- 
tions which soften at least a portion of the elastic 
web to form the bonded composite web of elastic 
material. The composite material is relaxed imme- 
diately after the bonding to prevent the elastic web 
Irom losing its ability to contract from the stret(*ied 
dimensions which it assumed during the bonding 

a step. Such immediate relaxation of the composite 
material after the bonding step results in the elastic 
web retaining its ability to contract so that upon 
SStermination of the elongating force, the elastic web 
Scontracts to fomi gathers in ttie gatherable web. The 
bonding may be effectuated by pattern embossing 
overlaid elastic and gatherable webs with at least 
^portions of the elastic web heated to at least its 
^softening temperature. The resultant composite etes- 
®tic material comprises a coherent elastic web which 
Oiis bonded to at I ast one coh rent gatherable w b 
*** whereby the gath rable web is extensible and con- 
tractible with the lastic w b upon stretching and 



relaxing of the composite material 
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COMPOSITE EUSTOMER.C MATCTUVL AND PROCESS FOR MAKING THE SAME 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention is concerned witti an 
elastiazed material, a method of mal<lng the same 
and articles made therefrom. More particularly the 
present invention is concerned with a comp^ite 
elastc material comprising at least one elastic web 
such as a nonwoven web of elastomeric fibers.' 
bonded to one or more webs of gatherable ma- 
tenal. aich as one or more webs of a nonwoven. 
non-elastc material. 



Description of the Related Art 

Composite fabrics comprising at least one lay- 
er Of nonwoven textile fabric mechanically secured 
to an elastic layer are known. For example. US 
Patent 4.446.188 discloses textite laminate materi- 
als comprising an inner layer of elastic material. 

fH^ .^noc'^'^^*^^ ^ of a thicimess of 
about 0.025 inches, needle punched at a pluraTrty 
of locations to a nonwoven textile fabric layer. The 
needle punched superposed layers are then 
stretched within the elastic limits of the elastc layer 
to pem.anently stretch the nonwoven fabric layer 
material rieedle punched thereto. When the elastic 
teyer IS allowed to relax and return to substantially 
rts condition prior to being stretched, the nonwoven 
fabnc layer is stated to exhibit increased bulk by 
vim« of the relaxation of its permanently stretched 

U.S. Patent 4.209.563 dislcoses a method of 
malong an elastic material which includes continu- 
ously forwarding relatively elastomeric fibers and 
elongatable but relatively non-elastic fibers onto a 
fonning surface and bonding at least some of the 
fiber crossings to form a coherent cloth which is 
subsequentiy mechanically woriced. as by stretch- 
ing, following which it is allowed to relax As de- 
scnbed by ttie patentee at column 8. line 19 et 
seq. the elastic modulus of ttie cloBi is substantiallv 

'^TJTJ^ '^"^"^ perma- 

nently stretched non-elastic filaments relaxing and 
tooping to inaease the bulk and improve the feel of 
*»e fabric (column 8. lines 8-14 and Figure 3) 
Forwarding of the filaments to the fonning suface is 
ix«rt.^«ly comrolled, which tt,e patentee (column 7. 
me 19 et seq) contrasts to the use of air streams 
to convey the fibers as used in meltblowing opera- 



hoir Bonding of the filaments to fomi the coherent 
cloth may utilize embossing patterns or smooth, 
heated roll nips, as set forth at column 9. line 44 et 

' *=K ^^^"^ 3-316.136 discloses a composite 
febnc comprising a layer of an elastic or resilient 
matenal and an overlaying layer of fabric, for ex- 
ample, a woven fabric. The elastic fabric may be a 
polyurethane foam or a nylon woven to impart 
10 stretchability or the like and. as is disclosed in me 
paragraph bridging columns 1 and 2 of tiro patent 
Zf^!^J!*^ ^P"^ « predetemiined 
^ ^'^^ ^Wch is then 

IB it * • « ^^^^ <^ etongated 

^ """t*^ tt»rewHh 
and held in pressure engagement for a time suffi- 
cient to ensure adhesion of the two layers. When 

ll!^ '^!'°"^^ °" ^ backing 

^ IT L^. ^ °veriying no^ 

20 «^c tabnc to gather in flie areas outlirwd by the 
adhesive. . 

U.S. Patent 3,687.797 discloses ttie manufac- 
ture Of a resilient cellulosic wadding product at- 
toned by laminating paper and a prestretched 
« polyurettiane foam material. An adhesi^ is appliS 
m a desired pattern as illustrated in the drav^ngs 
and the paper is laminated to either side of fte 
presti-etched polyurethane foam material. The oa- 

TZ.T^"^,'^^^ ^^«*°n Of the 
preslretched polyurethane foam after lamination of 
fte ^per layers thereto, tiiereby providing a crep- 
ed effect as illustrated in Figures 3 and 4 of rte 
patent. 

35 U.S. Patent 2,957,512 concerns a method of. 
producing elastic composite sheet materials and 
d^loses tiurt a reticulated, fibrous web fom,ed of 
an elastomeric material such as rubber, including 
bi^diene-styrene copolymers, may be utilized ^ 
5« 2^^' f ^ °' ^ ^^^^^ "'aterial. as dis- 
sSf l~nL?", 5. lines 
M^'J^ patent discloses, with reference to Rg- 
u e 7 of ttw drawings, that a relaxed sheet material 
p y may have a fibrous web of elastomeric material 

^ of smaller area than the sheet material stretched so 
as to confomi it in area to the area of the sheet 
material and the plies bonded together at spacS 
pomte or areas. Upon altowing the fibrous 
e^a«omenc ply to relax, the composite body is 

50 stated to assume the structure showa in Rgure 7 
which IS described at column 5. line 15 et seq as' 

tZ'H^^ "''""^ °' '"ateSso 
bonded at spaced areas or lin s 56 to a ply 55 of a 
^eped or corrugated flexible sheet material, which 
may be paper or a syntiietic resin material Th 
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sfructures of the patented invention ar sWed to 
be particularly well suited for the manufactu of 
foun^on garm nts. bathing garm nts. elastic 
Sngs. anwe braces, belts, garters, galluses and 

Ts Patent 4.426.420 discloses hydraulically 
entangled spunlaced fabrics and a method of mak- 
ina them which includes (see the Exampte. a col- 
umn 8) drawing a potentially elastomeric fiber, and 
allowing it to relax between the draw and wind-up 



SUMMARY OF THE INVENTION 

In accordance with the present im^entior there 
is provided a method of producing a '^^^^ 
elastic material comprising at least one 98»»f^ 
web bonded to at least one elastic web. ttw mettv 
od comprising (a) tensioning an elastic web (which 
may comprise a fibrous web such as a nonwoven 
w«b of elastomeric fibers, e.g.. meltblown 
etastomeric fibws) to elongate it: (b) boi^ng me 
•tongated elastic web to at least or* gathe«bte 
web under conditions which soften at least porUons 
of the elastic web to fonn a bonded composite 
web; and (c) relaxing the composite web me- 
diately after the bonding step whereby the gathe* 
ble web is gathered to fomi the composite etesttc 
material. Other aspects of the invention prov^e^^ 
mairtaining the fibrous elastic web .n » .^"^J^ 
condition during bonding, at an elongaton of* 
toast about 25 percent, preferably about 25 percert 
to over 500 percent, for example, about 25 percent 
to 550 percent elongation during the bonding. 

In another aspect of the present invention, the 
method includes bonding the elongated ela^c web 
to the gatherable web by overlaying the elastic and 
oatherable webs and applying heat and pressure to 
L overiaid webs, for example, by heating bonding 
sites on the elastic web to a temperature of from a^ 
toast about 65-C to about 120»C. preferably from 
at least about 70'C to about 90'C. 

In accordance with the present invention there 
is also provided an elastic composite matenal com- 
prising an elastic web bonded to at least one 
gatherable web which is extensible and contractibte 
with the elastic web upon stretching and relaxing of 
the composite material, the elastic composite ma- 
terial being made by a method as descn-bed above^ 
In accordance with another aspect of me 
present invention, *e elastic web is bonded to me 
oatherable web at a plurality of spaced-apart loca- 
tions in a repeating pattern and me gamerable web 
is garnered between the bonded locations. 



Other aspects of the invention provide that the 
elastic web may comprise a nonwoven web of 
elastomeric fibers, preferably lastomeric mtaro- 
fibers such as. f r example, an elastomenc non- 
5 woven web of meltbtown elastomeric fibers or an 

elastomeric film. . ^ ^ „ 

Other aspects of the invention include one or 
more of the following in any combination: the 
elastomeric fibers. preferably '^^J^ 
,0 elastomeric fibers, may be foHned frornm^ 
setected from me group including (i) A-B-A block 
copolymers wherein A and A' may be the saine or 
different endblocks and each is a mermoplastc 
polymer endWock or segment which contains a 
,5 Tronic moiety such as polystyrene or Polystyrene 
homoloQS.. and B is an elastomenc pohjmw 
blockTsegment e.g.. a midbtodc selected frorn 
the group indudino poly (emylene^jutylene). 
polyisoprene and f^^^^' jf. ^ 

of one or more polyolefins wim me A-B-A Wort 
copolymers of 0) where B I? » P°|yj^?"^ 
txjtylene) midblocic; each of me A and A en* 
blocks may be selected from me grgup consisting 
25 of polystyrene and polystyrene homotogs. e^ 
ooMalpha memylstyrene). and where the 
elastomeric fibers are fornied from a blend o« one 
or more polyolefins wim an A.B-A- Wock^^p^y-^ 
where B is a poly(emylene^)utylene) ""dWock. the 
30 polyolefin is selected from one or more of polyelh- 
polypropylene, polybutene. emyler^ wpoyh 

mers. propylene copolymers and butene 
copolymers; the elastomeric film and me 
eiitomeric fibers which fom. the elastomenc non- 
36 woven web. e.g.. me meimtown ""^rofibers. are 
composed, of at least 10 percent, for example at 
least^^ercent more specifically at least 30 per- 
cent e.g.. from about 10 percent to 90 percent by 
weight, of me aforesaid A-B-A' block copolymers 
« and greater man 0 percent by weight, e.g.. from 
about 90 percent to about 10 percent by weight of 
me polyolefin: me elastic web. e.g.. a fibrous elas- 
tic web. is bonded to the gamerable web at a 
plurality of spaced-apart locaBons in a fapeahr^ 
46 pattem and me gamerable web is flattered^ 
tween the bonded tocations: me elastic web pr^- 
aWy has a tow basis weight of from about 5to 
about 300. preferably from about 5 to about 200. 
grams per square meter (gm/m'). for example, from 
so about 5 to about 100 grams per square meter^ 
atthough its basis weight can be much higher; the 
gamerable web is a nonwoven. non-elastic matenal. 
preferably one composed of fibers fomied from 
materials selected from me group '"^•""S^Pe^ 
56 ter fibers, e.g.. poly(emylene terephmalate) fibers. 
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polyolefin fibers, polyamide fibers, e.g., nyton fi- 
bers. cellulosic fibers. e.g.. cotton fibe^ "^Z^^ 
J^res thereof MematVely.th gattierable web 
be any suitable woven fabric. 

of t.^ Itff^ °' ~ Won 

o^the A-B-A polymer used is such that the sum of 

«^e molecular weight of A with the molecular weight 
0^ A ,s from about 14 to 31 percent (from about 14 
to 29 percent when B is poly(ethylene-butylene)) of 
co^olZr'" -^'^ ^ '^-B-A- bioc 

th« ^ ^« described in 

the descnpton of preferred embodiments. 



BRIEF DESCRIPTION OF THE DRAWINGS 

illus.rJS"'* ^ ^^^'^ view in elevation 
Sets. "^'"9 out the method of 

tne present invention; 

broton'^f L'' ° schematic plan view with parts 
broken away of one embodiment of a comp^ 
etoc material in accordance with the prSSlJ 
venton Shown in a stretched condition; S 

Rgure 2A is a section view along line A-A of 

a^elaxed condition relative to its condition in Rg- 



DESCR.PTION OF THE PREFERRED EMBODI- 

The composite elastic materials of the inven- 
fton generally comprise at least one layer^wel i 
e^a^material bonded to one or more other teyeS 
2 gmherable material, the elastic web being ma.•r^ 
teined in a stretched condition within its elasHc 
during the bonding step so that u^n ^n^ 
JJ^.ng or recovering after release of the stretel- 
ng, i.e.. elongating, tension force, the layer or 
^yers to Which it is bonded will gather or puLT 
T^e res^tant composite material'is itse« S; 

the stretching of the elastic layer by reason of 
the play or give provided by the gathers formed 
Z!J"S^°" elitic ^b S 

rnaterials made in 
ac«,rd«,ce wrth the invention have shown remari" 

^ the elastic web. As used herein and in Z 
cl^ms. the terms "elastic" and "elastom^c ' have 
tt^eir usual broad meanings. However, for puipo^s 

'o"ows. A matenal is elastic if it is 



SSJt ^l" T of at least about 25 

^rcent of its relaxed length, i.e.. can be stretched 

s ^ '^'^ °f ttie stretching 

5 force will recover at least about 40 percent*?!^ 

m,rf ; . ^'''^P'^' ^ centimeter length of 
'0 dimS rLT' clefini«ri» 
t^^J Jl stretched to a 

lengtt, of at least about 125 centimeters and if 

Tc^TJ ^- 1 contracts, in 

flie case of being stretched to 125 cm. to a length 

invention can be stretched to elongations consider- 
a% in excess of 25 percent of th^r rel^^S^ 
and many, upon release of the stretehing for<»^ 
recover to their Original relaxed length or vSTchJi 
«> ^s'eto. At least for some purposwofttHr^ 
mvenjon. elastic materials Su^rZi^ 
Je stretehing force recover all or neariy all^t 
etongafon are f^eferred. Bastic webs'suft^Jt 
use in the invention include both elastic films ari 
^ nonwoven fibrous elastic webs suchTfoTexS? 
Pte^ meltbiown elastomeric fibrous w2s. SucH- 

terr^ r -microfibers-. whidi 
S^H means aS 

«. 0^ mT.r'''''''^«*«^"°'9^«««rthan^ 
M 100 microns, e.g.. fibers of from about 1 to50 
^orons in diameter, such as those whiS, may S 
^ by ttie meltblowing and spunbonding%.S 
cesses. In fact, nonwoven webs of meltoto^ 

-mlt?; ^ ^ ^d the claims 

meltolown microfibers refer to small diS 

!m miZ ' ' "'^"'"^ greater than aboS 
l^^ T- '"'^^ a molten themi^- 

rty of orifices into a high velocity gas (eg airt 
^eam whic, entrains the extnide? th'Si J'the 

Zu^^T °/ »'«""°P'astic material to 

scSntr, '^^'^ ° collecting 

screen to fomi a coherent web of randomly d^ 
pered fibers. Such a process Is disclosed for ex 
ample J U.S. Patent 3.849.241. issu^^vS;^ 
19, 1974 to Robert R. Butin et al. the disclosurelf 
i;.'*'"' "^^^"^ incorpo^ted by Se"<S 
The fibrous elastic web may also comprise a 

hyo 0 more individual coherent webs or it may 
« compnse one or more webs individually compn^ 
Of a mixture of elastic and non« 
example Of th Ian r type of elastic web r"er^^ " 
>s made to the aforementioned U.S. PaS 
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4J209.563 in which elastom ric and non- 
etetom ric fibers are anninsled to form a s.ngte 
coherent web of randomly dispersed fibers. 
X exampte of such a composite would 
one made by a technique such as disclosed .n U.S. 
SLn 4.100.324 issued July 11. 1978 to Richard 
A. Anderson el al. and assigned to the assignee of 

Sis application. That patent discloses a nonwwen 
matZ comprised of a mixture of 
moplastic and other fibers which are combined in 
Zgas stream in which the meltbtown libers are 
bon» so that an Intimate entangled coHTiingUng of 
Soplastic meltblown fibers and otl«r fiberj 
e.fl.. wood pulp or staple fibers, occurs pnor to 
collection of the fibers upon a collectmg dev^eto 
torn a coherent web of randomly dwpersed fibere. 
^ Isclosure of U.S. Patent 4,100.324 « al«, 
j,^;o,porated by reference herein. 



fO 



IB 



A useful material for maWng the elastomwic 
fibers of the fibrous 

inv ntlon. for xample. for fonning meltbtown 
Isi^c fibers which can be cojected «o fo^; 
an elastomeric fibrous nonwoven web «n be 
utilized in practicing the present 
block copolymers having the general forrruito A-B- 
A- whereTand A' are each a themjoplastc p^V- 
mer endblock which contains a styrenic maety 
such as a poly (vinyl arene) and where B « an 
elastomeric polymer midbkx* such as a conju- 
gated diene or a lower alkene polymer. 

As used herein the tem. "styrenic mowty 
means a monomeric unit represented by the for- 
mula: 



^CH,-Ch4- 



CH CH 
M I 
CH CH 



Preferred materials for forming the elastomene 
fibrous nonwoven web are ones in which the A and 
A- endbtocks are selected from the group including 
polystyrene and polystyrene . f "J, 

^(Jpha methylstyrene) and the B mKtbtock .s 
^ polybutadiene. polyisoprene or poly - 

(.mylen^lene). Materials •^^^^^^'^'h*''; 

are disctosed in U.S. Patents <333f82 * H_ A. 

Pieniak. 4.323.534 to Des Marais and 4.355,425 to 



Jones. Similar materials are *sck»ed inU.S^ PJ 
30 ent 4.418.123. issued November 29. VW- 

liam L Bunnelte which describes A-B-A block 

copolymers having styrenfe endblocks A and 8m«r- 
intem^diate btocks B. Comme-^JIyava.!- 

able A-B-A- bkx* copolymers having a satursjed or 
« essentially saturated poly (ethylene-butylene) mid- 

btock or segment B represerted by the fonnula: 



. where X. y and n are positive '"^'^ 
polystyrene A and A" endbtocks represented by the 
formula: 
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. Where n is a positive integer which may be the 
same or different for A and A', are someJmes 
mfeoed to as S-EB-S (polystyrene/polySln^ 
butylenevpolystyrene) block copolymers! te avi^ 
Satom G. for exa^ pte 
GX 1657 from Shell Chemical Company. KRATON 

Zrl ^ H^-"""^ ^""^^ publications in- 
ching one designated SC: 198^ 7/83 SM 
KRATON Q 1650 rubber has a^ih. 
polystyrene A and A' endbSL ^ SSni 

w«ght of the A-B-A- block copolymer. These block 

OHs although they are commercially available in 
compounded fom,. The G 1650 and G 1652VkxJ 
copoylmers are available in crumb form and h^^et 

ine ox 1657 block copolymer is available in 



CM CH 

\ ^ 
CH 



IS 
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Shore A Hardness of 65. KRATON G materials 
have been found to be satisfactory for meSS 
m essentially pure form at high eL-sioTtZlS 

TL ^ CentigSTaS 

to be satsfactory for meltblowing at such hS 
temperatures and at even lower tempe.^r« J 
blended with polyolefin materials which^STthe 
v.sco«ty Of the blend as compared ,0 thTwS^ 
of the pure KRATON G. The A-B.A'^2^ 
copolymer may extruded ^l^l^:;^:^ 
1/ «'««°'"«ric materials, particulariy 

<ng. ine b-EB-S thermop astic block cftnni«r«^. 
material provides a material which, 'SZ 

Ses' SIS' °' P^'Votefln^iS 

Provides satisfactory elastic and strength proper- 

Other elastomeric resins which may be utilized 

on a7e T^!?TT P^-nttS^ 
«rr^f "'"^ copolymers where A and A' 

are polystyrene endblocks. as defined abovTaii 

foii^^n^iir"^-"'''-^--"-^;" 



. where n ,s a positive integer. This material is 
somejnes referred to as a S-B-S block coj yme^ 
and ,s avarlabte from Shell Chemical (S^Z 

3ATro°rii?.r.inrrsL;;^Ls 
^^^^ 

A with the molecular weight of A' is 2i percent S 
the molecular weight of the A-B-? bit 
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as fwrous pellets, have a specific gravity of 094 

D 1102 block copolymers and 85 for the D liie 
block copolymer. ine u ing 

Another S-B-S block copolymer material 

Yet other elastomeric resins which mav be 
ut.l«ed to fom, the elastomeric web of L onL^! 
invention are A-B-A" biorir Pfesem 
and A' ar« ■ copolymers where A 

and A are polystyrene endblocks. as defined 
above^nd B is a polyisoprene midblock whe^"",^ 
midblock IS repr s nted by the fomiula: 
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^CH-CH.C-CH.-^ 
CHi 



where n is a positive integer. These block 
copolymers are sometimes referred to as S-hS 
block copolymers and are aiso available from the 
Shell Chemical Company under the trade designa- 
tion KRATON D, for example. KRATON D 1107. 
KRATON D 1111. KRATON D 1112 and KRATON 
D 1117. The KRATON D 1107. D 1111, D 1112 and 
D 1117 block copolymers have respective weight 
ratios of polystyrene A and A' endblocks to the B 
mkiblock of 14:86 (D 1107); 21:79 (D1111); 14:86 - 
(D 1112) and 17:83 (D1117). For example, with 
respect to the Kraton D 1117 the sum of the 
molecular weight of A with the molecular weight of 
A* is 17 percent of the molecular weight of A-B-A' 
bk)ck copolymer. The D 1111 grade is available as 
8 porous pellet having a specific gravity of 0.93 
and a Shore A Hardness of 52. The D 1107. D 
1112 and D 1117 block copolymers are available 
as pellets having specific gravities of 0.92 and 
Shore A Hardness of 37 for D 1107. 34 for D 1112 
and 32 for D 1117. Generally, the S-EB-S thermo- 
plastic bk)ck copolymers are easier to fabricate into 
fibers and microfibers than the S-l-S and S-B-S 
types and, accordingly, are preferred. 

Other exemplary elastomeric materials for use 
in formation of fibrous nonwoven elastic webs or 
films in the practice of the invention include polyes- 
ter elastomeric materials such as, for example, 
those available under the trade designation Hytrei 
from I. DuPont DeNemours & Co.. polyurethane 
ei88torT>eric materials such as, for example, those 
available under the trademark ESTANE from B. F. 
Goodrich & Co. and polyamide elastomeric materi- 
als such as, for example, those available under the 
trademark PEBAX from the Rilsan Company. Gen- 
erally, any suitable elastomeric fiber forming resins 
or blends containing the same may be utilized for 
the nonwoven webs of elastomeric fibers of the 
im^ention and any suitable elastomeric film forming 
resins or blends containing the same may be uti- 
lized for the elastomeric films of the invention. 

The elastomeric fiber or film forming resin 
used in the invention may essentially consist of an 
elastomeric S-EB-S thermoplastic resin which typi- 
cally may contain plasticizers. pigments, antiox- 
idants and other conventionally employed addi- 
tives. Further, as discussed above, the S-EB-S 
bkx* copolymers may be blended with polyolefins, 
e.g., polyethylene and/or polypropylene. The 
polyolefins which is utilized in blending th S-EB-S 
tjkxM copolymers must be one which, wh n bl nd- 
ed with the S-EB-S block copolymer and subjected 



25 



to an appropriate combination of elevated pressure 
and elevated temperature conditions is extrudable 
in blended form with the block copolymer. In par- 
ticular. preferred polyolefin materials include poly- 
ethylene, polypropylene and polybutene, including 
ethylene copolymers, propylene copolymers and 
butene copolymers. Blends of two or more of the 
polyolefins may be utilized. A particularly preferred 
polyethylene may be obtsuned from U.S.I. Chemical 
Company under the trade designation Petrofthene 
NadOl. (Also referred to as PE Na80l or Na601.) A 
particulariy preferred polypropylene may be ob- 
tained from the Himont Corporation under the trade 
^ designation PC-973. Characteristics of the U.S.L 
Chemical polyethylene are given betow in connec- 
tion with the test runs summarized in the Tables. 

Typical characteristics of the Himont PC-973 
polypropylene, as stated by Himont. delude a den- 
sity of about 0.900 grams per cubic centimeter 
measured in accordance witfi ASTM D 792 and a 
meltftow rale obtained in accordance with ASTM D 
1238, Condition L off about 35 grams per ten (10) 
minutes. Other characteristics of the PC-973 are a 
^ tensile .strength of about 4.300 pounds per square 
inch (psi) measured in accordance with ASTM 
0638; a flex modulus of about 182,000 psi mea- 
sured in accordance with ASTM D 790,B and a 
Rockwell hardness, R scale, of about 93 measured 
^ in accordance with ASTM D 785A. The PC-973 is 
t)etieved to have a number average molecular 
weight (Mn) of about 40.100. a weight average 
molecular weight (Mw) of about 172.000 and a Z 
average weight (Mz) of about 674,000. The poly- 
^ dispersity of the PC-973 (Mw/Mn) is about 4.29. 

Whether the elastic web comprises an elastic 
film (such as a blown or cast film) or a fibrous 
elastic web (such as, for example, a nonwoven web 
of meltblown fibers, or a web of meltblown fibers 
^ containing otiier fibers or particulates which were 
incorporated into the web during its fonnation by, 
for example, utilization off the teachings disclosed 
in U.S. patent 4.100,324, discussed above, or a 
woven or knitted elastic web), it should have suffi- 
^ cient elasticity and be bondable to the gatherable 
webs of the composite structure of the invention 
with sufficient strength to form a composite ma- 
terial which may be stretched and relaxed to pro- 
vide the desired degree of elasticity. Although 
^ some of the elastomeric materials, such as those 
made from KRATON r sins, are somewhat tacky, 
th y do not generally xhibit a satisfactorily high 
degree of adhesion to many materials, particulariy 
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when h Id in an longated condition whii being 
bonded to the other web or webs of the composit 
matenal. Accordingly, heat or other types of con- 
ventional bonding t chniques should preferably be 
utilized when such materials are to be utilized in 
. practidng the present invention. It will be appre- 
ciated that ttie degree of elasticity is one of the 
important considerations in fonning elastic compos- 
ite fabrics such as those of the present invention 
particularly when such composite materials are to 
be utilized in garments which are designed to con- 
form to the body of ttie wearer. For example, in the 
manufactore of disposable diapers a degree of 
elasticity of the fabric will assist in conforming it to 
tiie body contours of the wearer. Further, it is often 
desired that the composite material should have a 
soft hand and feel so it is ttierefore desirable in 
some cases that the bonding of the elastic web to 
the otiier web or webs of the laminate be done 
wifliout the provision of an adhesive which would 
tend to malce the resultant material stiff. 

Because the elastic web may be bonded to a 
non-elastic material, by which is m^ generally 
any suitable material which lacks the characteris- 
tics of an elastic as defined above, ttie non-elastic 
material tends to have a limiting effect on the 
degree of sb-eteh and recovery of the elastic web 
Rjr example, if the elastic web is stretched to an 
etongation of 100 percent. i.e.. to twice its relaxed 
length, and then bonded to a non-elastic web such 
as a nonwoven polyolefin fiber web. upon release 
of ttie sti-etching force action on the composite 
web. the non-elastic web fends to prevent the elas- 
tic web from retracting fully to its original length 
This requires that the elastic limit of. ttie elastic web 
be greater ttian the desired minimum elastic limit 
of ttie composite material. For example, if it is 
desired to prepare a composite material stretehable 
to 100 percem elongation, a 100 cm lengtti of 
elastic web may be stretehed to a length of, for 
example. 220 cm (120 percent elongation) and 
bonded at spaced-apart locations to a 220 cm 
length of non-elastic material. The bonded compos- 
ite elastic material is ttien allowed to relax and 
even if ttje elastic web is capable of recovering to 
rts original 100 cm lengtti, ttie non-elastic web 
bonded thereto will inhibit full recovery and ttie 
composite may relax to a lengtti of. say, 1 10 cm 
Puckers or gattiers will fomi in ttie gattierabfe web 
between ttie bond points. The resulting lio cm 
lengtti of composite material is stretehable to ite 
220 cm length to provide a 100 percent elon- 
gatable composite material. The original length of 
ttie non-elastic web limits, in ttiis hypottietical ex- 
ample, ttie attainable elongation of ttie composite 
matenal because ttie non-elastic w b would act as 



a "stop" to prevent furttier or excessive stretching 
of the elastic web und r ttie ffect f sir tching 
forces which are I ss than tti teilure strengtti of 
ttie non-eiastic gattiered web. 
s The elastic web may be bonded to ttie gattiera- 
ble web by any suitable means, such as. for exam- 
ple, ttienmal bonding or urtrasonic welding, which 
will soften at least portions of at least one of ttie 
webs, usually the elastic web, because ttie 
'0 elastomeric materials used for forming ttie elastic 
web have a lower softening point ttian many of ttie 
matenals commonly employed to fonn ttie gattiera- 
ble webs. Thus, effectuating ttie bonding by apply- 
ing heat and pressure to ttie overiaid elastic and 
»s gattierable webs will soften at least portions of ttie 
elastic web by heating ttiese portions (or ttie entire 
el^c web) to at least its softening temperature 
and applying sufficient pressure to form a reason- 
ably sti-ong and permanent bond between ttie re- 
20 solidified softened portions of ttie elastic web and 
ttie gattierable web. One difficulty vritti such bond- 
ing of films or nonwoven elastomeric webs is ttiat 
tiie low basis weight of such webs renders ttiem 
susceptible to losing ttieir ability to contract to ttieir 
« pretensioned, ttiat is prestretched, dimensions if 
tftey are subjected, even briefly, to being heated 
while sti-etched and allowed to cool in ttie stretched 
condition. Such difficulties should not be encoun- 
tered in dealing witti heavy basis weight webs such 
30 as elastic foam materials used for carpet backing 
and ttie like which should b^ able to sustain such 
heating and cooling, at least at localized portions or 
on tiie surface ttiereof. while being maintained un- 

« 1 ^t°" ^ " P«"«* °* time 
36 wittiout ttiereafter losing ttieir ability to contract to 
tiielr pretensioned. ttiat is prestretehed, dimen- 
sions. However, ttie elastic films and elastomeric 
nonwoven webs of elastomeric fibers of ttie present 
invention have exb-emely low basis weights as 
« compared to high basis weight, heavier elastic ma- 
tenals, such as polyurettiane foams, which are con- 
ventionally stretehed and bonded to gattierable 
webs. For example, the low basis weight elastic 
webs or elastic films of ttie present invention may 
« have a basis weight ranging from about 5 grams 
per square meter to about 300 grams per square 
meter, preferably from about 5 grams per square 
meter to about 200 grams per square meter, for 
example, from about 5 grams per square meter to 
so about 100 grams per square meter. Accordingly 
ttie extreme ttiinness. ttiat is tow basis weight of 
ttie elastic nonwoven webs which may be used in 
certain embodiments of ttie invention would appear 
to preclude subjecting ttiem to such conventional 
56 heating and sti-etching techniques because such 
matenals are subject to losing ttieir ability to con- 
tract to th ir prestretched dim nsions if cooled in 
the stretched condition. Accordingly, loss of ttie 
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ability of the elastic web to contract to ite 
nrestretched dim nsions vwuld mean that the 
gatherable webs would not be gathered upon re- 
iMse ol the tensioning, stretehing force on the 
composite web. Thus, the composite web would 
m pMses nondestructive elasticity since any sig- 
nificant stretching of the composite web would re- 
sult in the gatherable webs being torn or r^P*^^, 
In spHe of this apparent problem, a d^nct 
advantage of the present invention is the ability to 
attain the elastic characteristics in the composite 
web by bonding a low basis weight elastic web to a 
gatherable material, such as a "<>^'»^ -^^''^'l^^ 
which may be of greater tensile .^«"S«^ ^^f^J 
elastic web. by immediately relaxing the co^POS^^ 
alter the bonding step. Immediate relaxation olthe 
composite and thus the elastic web after the bond- 
ing Step allows the elastic web to contract and tlien 
S,l while relaxed, enabling it to gather the 
gatherable web so that the composite web pos- 
SUS8S elastic properties without njptunng the 
oatherable webs because the gatherable webs are 
ibie to extend and retract with the elastic web as a 
result of the presence of the gathers. As used 
herein and in the claims, "'""^f ^'^ J*;^);;? 
the elongated composite means retoong rt before 
the elastic web remains in its elongated condibon 
tor a period of time such that it loses its ability to 
recover at leaet about 40 percent of its etonfla*;""; 
as described above in defining the term elasbc. 
The tensile strength of the finished composite web 
is in most cases largely detennined by "s^J; 
amnger non-elastic gatherable web which also 
serves as described elsewhere herein, as a stop 
to limit the degree of elongation attainable by tfie 
composite web without mpturing of the ga^e^aWe 
web. Naturally, the elastic web must be sufficiently 
afrong to enabte it to gather the gatherable web w 
webTto which it is bonded and. generally, the 
stlffer the gatherable web or webs are. the stronger 
must be the recovering force of the elastic web or 
webs bonded thereto. As used herein and in the 
claims, a "gatherable" web Is one which can be 
gathered into pleats, loops or the like by contrac- 
tion of the elastic web or webs bonded to it. 
Although low basis weight elastic webs are pre- 
ferred largely for economic reasons, particularly for 
w» in disposable articles, the elastic webs may 
have basis weights considerably higher than 300 
gmfm'. tor example, up to about 750 gm/m or 
even higher. 

One or more elastic webs may be heat-bonded 
to one or more gatherable webs, for example, non- 
elastic webs, by the application of heat and prw- 
sure and this may be effectuated by passing the 
ov naid elastic and gatherable webs, with the elas- 
tic web being in a stretched, that is elongated 
condition, through the nip of a bonder arrang ment. 



at least on of the rollers of the anangem nt op- 
tionally being heated to impart the requisite bond- 
i^i mperaSire to at least the bond sites of one « 
more of the webs to be bonded. In many cases. 
5 the elasttc web or webs have softening ten^ 
tures which are lower than those of the satherat* 
web or webs to which the elastic web(8) are to be 
bonded and. consequently, the elastic web(s) may 
be the only web(s) which are significantly softened 
,0 in the bonding step. In other cases. 9a»««»JJ 
weWs) may similarly be softened. Accordingly, the 
elastic web(s). or the gatherable web(s). or both are 
thus heated to above the softening temperature ot 
the elastic web. at least at the bond sites thefe- 
,6 between. -Pw heal for the bonding may be applied 
by the rollers of the bonder anwgement or by 
another heat source such as a heal source por- 
tioned just ahead of the bonder arrangOTenUto*- 

ever, exceltent bonding and an 
20 and texture of the composite elastic material o 
attained by utiroing pattern bonding in whid> the 
overtaid stretehed elastic and gatherable webs are 
passed through the nip of a bonder arrangemert 
Ssing an anvil roller and a "tender ro^ 
25 having a repeating embossiiig paftem formed 
thereon. The anvil roller may be smooth or may 
contain a pattern such as one which is the cwn- 
plememary negative of a positive pattern on *» 
calendar roller and one or both of the calendar and 

30 anvil rollers may be heated, as mentioned alMve^ 
One sWlted in the art will appreciate that the tem- 
peratum to which the webs, or at te^ the bond 

^ tttereof. are h«rted for »««'-bo««;2.'IlLS 
pend not only on the temperatore of the heated 
as rollfs) or other heat source but on the 

time of the webs on the heated roll(s) or adiacent 
the other heat source, the contact P'^- 
basis weights of the webs and their specific heats 
and thermal conductivities. However,, for a given 
40 combination Of webs, and in view of the h^n 
contained disclosure the processing conditions 
necessary to effectuate satisfactory bonding can be 
readily determined by one of skill in the art 

As to the bonding pressure utilized in cases 
45 where the bonding is efectuated by Pfsingje 
overtaid webs tiirough the pressure nip of a bonder 
arrangement having a pair of rolls which form the 
nip. specification of the overall pressure toadir^g 
along the nip does not in itself, take into account 
50 complicating factors such as the eWects of pressure 
roll construction. e.g.. rolter diameters, matenate^ 
and embossing patterns, if any. on the nip width 
and pressure distribution through the nip. Noneth^ 
less, one skilled in the art. taWng into account tt» 
56 overall pressure loading along the nip. ^"'^ 
ais of construction of the pressure rolls, the pres- 
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sureroll diameters and the geometry of embossing 
patterns if any, on th rolls, will readily be abl to 
ap«.y select and vary an eflecJvftrnL: 

morJ^f l^"^^" °' "^^^ «Wch one or 
more of the elastic webs are bonded may tfiem- 
selves be elastic or. more usually, may ^mprii 

bery feel and in applications where the feel of flit 
composite material is of Importance, a nTn^ilic 
web such as a bonded carded nonelastic f^^^ 
or nonela«,c polypropylene fiber web. a 
ded nonelastic polyester or polypropylene non 

iTi^inT r '""^ ceUrrSr^rb: 

e.g.. cotton fiber webs, polyamide fiber webs e q 
nylon 6^ webs sold under the trademark {S^x t 
Monsanto, and blends of two or more ofmVl 
going may be utili«d. The production of sZS 
ded nonwoven webs is illustrated in U s pLtom 

et al. the disclosure of which is incorporated bv 
reference herein. Generally, m the sSTdinJ 
proce^ a fl,em,oplasttc material Is eSidS 

rt^Jlaments on a collecting or fom,ing sur^S 
Generally, woven and nonwoven webs of anylS- 
Jte orother material suitable for fl,e pu^'^^ 
be used. However, relatively inexpensivTand 

*«tehabifity and recovery ch^' 
acten^ics have been attained by bonding tS^one or 
bofl, sides of an elastic web (such as a fibroJs 

spunbonded polypropylene fiber web, and sinole 
Zr^'^'ZT"'''^' thereof.'sSf2X 
webs togettier under heat and pressure to provide 

.tnsSrr:™'""''""''^--^^- 

Refemng now to Figure 1 of the drawinns 
.s schematically Illustrated a conflnuarmai' 

S^^ich'^^Ts-'"' '^''■'^"^'■"9 SatheraSte 
webs^ which may be non-elastic webs, to each of 
ttie two opposite sides of a stretched elastic web 
An elastic web which may comprise a fibrus non^ 
woven elastic web or elastic film 4 Is unwou^ C 

traveling ,n the direction indicated by the anwS 
associated therewith, passes through the nipTi 
roll a^angement 5 comprised of sLced rlJe^ 

the rotation 

S 1 ^ «"^9e'"ent S. web 4 passes 
into the pressure nip of a bonder roll arrangem r^ 
9. Which IS comprised of a patterned calen2 rolle^ 



10 and a smooth anvil roller 12. A first gatherable 
web 16 is unwound from a supply rollTa^! 
second gatherable w b 20 is unralted from a^o^ 
P'y^'MS. First web 16 and second web io tS 
5 the erection indicted by the arrows asSS 
Jerewrth as supply rolls 14 and 18 rotate^te 

dated therewith. Fibrous elastic web 4 is stre^ 

10 ™ ^'"^"^ betweeT?^ 

'0 arrangement 5 and the pressure nip of bonder ro 
aj^gement 8. By virtue of the fact ttiat ZZX 
eral linear speed of the rollers of S roll 
ment 5 is controlled to be less than tt,e periphS 

''"ear speed Of the rollers Of bonder roll an3 
rs -nent 9. web 4 is therefore stretched to a 

percerrt elongation thereof and maintalnedTn^ 
elonga «l condition during heat^x»,ding ot^ 

aXe'^eS'r ^ S 

^„S!^°'^.'*'°''^"^"'«' blender roller 10 and 
smooth anvil roller 12 may be heated and 

pressure between these two rollers may to 
justed by welHmown means to provide Z *siS 
temperature and bonding pressure to bZ Z 

r«^f^e^d20totheweb4andforfha^mpS 
ite elastic material 22. ^"mas 

frn.n^T'^^"^ elastic" material 22. upon emerging 
from the pressure nip of bonder roll arrangemert? 
P^«V'*" '"''''"9 24 wherein 

tiro sufficient for fibrous elastic web 4 tcTo^S 
sufficiently to avoid its cooling while It s 
sketched condition and thereby iSg J « a 
considerable proportion of its ability to conLS 

sumed during bonding. It has been found tSl 

wete sucf "^""^ -«'9ht eIaZ 

webs such as nonwoven fibrous elastic webs, will 
lose their ability to contract to or return iTtfSr 

SnTd """""^'""^ « they are nS- 

tamed under tension at or above their softeZ 
temperature for any significant length of tae A 
bnef recovery period in a relaxed uJtensToneJ 
* ":"*''°"J'"'"«'i««'y after bonding hL Se^ 
J""fto be essential to allow the low basis wS; 

^ a ! ^"''"^ «s elasticity. 

After a bnef untensioned recovery oeriod nf w 
example, up to about 30 seconds e ^ SjiJ 3 1 
«> 20 seconds, in holding box 24 comp^sS^^l; 

oTf Ifa " T"^" therefromTSdrn^P 
hniH ^hown. The provision erf 

holding box 24 or equivalent means alloS the 
umensioned heat4»nded composite el^c^^ 
55 to stabili^e. that is cool, while it Is in^ u^ 
sioned arrangem nt This allows th lastic wTJ, 

ately aft r bonding of tt,e webs to each other 
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Additionally, this allows th elastic w b to cool ina 
contracted, that is nont nsio»«l. condmon wi,^ 
ayoids the elastic web becoming set rt the 
sfrBtched dimensions which it had assumed dunng 
bonding. H this were to occur the elastic web wouW 
be unable to contract and gather the gatherabte 
web and. accordingly, the composite web would 
,wt possess elasticity because any signrficant 
stretching of the composite would resuK in teanng 
ot the gatherable webs. 

Conventional drive means and other conven- 
tonal devices which may be utilized in con,unct.on 
with the apparatus of Rgure 1 ^f^**' ^"l^'l^^ 
tor purposes of clarity, have not been illustrated in 
the schematic view of Figure 1. 

Some elastic webs, such as those made of 
KRATON thennoplastics. e.g.. a nonwoven web of 
meltblown KRATON rubber fibers, have to* soften- 
ing temperatures and yet must be heated suffi- 
ciently to attain heat-bonding to what may be a 
dissimilar material, such as a tx^^ed warded poly- 
ester web. For example. KRATON 6 block 
copolymer used to make some ot the etobc ma- 
terials of the present invention softens at about 
65«C. Successful heat-bonding of such dissimilar 
materials may be attained with a patterned. i.e.. 
embossing, calender roller in which the raised por- 
tions of the pattern impose sufficient heat and 
pressure upon the overlaid gatheraWe and 
rtfotched elastic web such that the fine fibers o^ 
the elastic web are softened to the extent that they 
may be melted and. depending upon the tempera- 
ture of embossing and the compressive embossing 
torce imposed upon the webs by the bonder roMer 
arrangement, may be forced from the areas of the 
elastic web which are compressed by the raised 
porttons of the embossing pattern, ^suiting .n a 
pattern of fine holes in the elastic web. H the 
• ^perahjre and pressure of embossing is not such 
that the fine holes are fomwd. the elastic web will 
usually be. as a result of its softening dunng em- 
bossing, indented in the area of embossing. In 
cases where holes are present In the elastic web 
the peripheries of the holes in the elastic web 
appear to be formed of resolidified or othenfvise 
^nsed portions of the material of the elastic 
web which portions appear to be bonded qurte wll 
to the web or webs of gatherable matenal. For 
example, with reference to Figure 2 and 2A there is 
shown (schematically and not necessarily to scale, 
including relative thicknesses of the layers and size 
of the embossed areas or indentations 30) a com- 
posite material 22' made by passing overiain webs 
16- 4" and 20* through the pressure nip between 
catender roller 10 and the anvil roller 12. Tlw 
composit mat rial 22' is comprised of a first 
gatherable web 16- and a second gatherable web 
20- heat-bonded to respective opposfte sides of a 



tibrous lastic web 4'. The bond sites ar sp^ 
apart, resulting in gathers or pleats I8a and »«• 
(Figure 2A) being formed in webs 16' and 20 when 
the composite material 22' is in a relaxed condit. n 
5 as shown in Figure 2A. Gathers 1 6a and 208 are 
«rt shown in Figure 2 in order to be suggwbv* o« 
the appearance of the composite matenal 22" in Its 
stretched condition. Rbrous elastic web 4' has a 
plurality of embossed areas 26 iomed therein w 
,0 responding to the raised portioj^ of a repe^U 
diamond embossing pattern on the calender roller 
10 The temperature and pressure maintained in 
the nip between the embossing calender roller 10 
and anvil roller 12 was such that the pressure and 
,5 temperature imposed by the raised portorjsrf c^ 
ender roller 10 fonned indentattons 30 wrthin fi- 
brous elastte web 4' by softening or melting the 
microfibers of the web 4'. The l«i;P|«f' P^T™ 
28 of the indentations 30 of the web 4' illustrated in 
20 Figure 2A include a resolidified portion of ttwrw- 
terial whK:h was tormeriy kjcated in the indented 
area 30 of fibrous elastic web 4'. Peripheral por- 
■ tions 28. upon resoBdification after softening or 
melting in the pressure nip of caleoder roller 10 
« and anvil roller 12. tend to fonn a/*"*"^^ 
strong bond with the overlaid gatherable webs 16* 
and 20*. m examining samples of the elastic corn- 
posite. the indertalions 30 became visible on^r 
after peeling away one of the gatherable webs IB" 
30 or 20*. in several situations peeling away of one or 
more of the gatheraWe webs revealed that holes 
were formed through the elastic web in me em- 
bossed areas 26. However, it is possible that a thm 
layer, that is a highly indented area, of material rf 
38 elastic web 4' extending within the area of the 
holes was stripped away with the gatherable web 
upon the peeling away of the gatherable web from 
the elastic web. That is. the holes may have been 
fomted as a result of the stripping away step as 
40 opposed to the embossing step. Particuiartywrth 
heavier basis weight elastic webs, the embossing 
may result in a waffle-like pattern in which indenta- 
tions as opposed to holes are present in the elastic 

45 A series of tests was run in vrhich gatherable 
webs of different materials were heat-bonded in a 
similar fashkxi to a nonwoven elastic '"^b compns- 
Tng meltblown fibers of a Wend of KRATON (SheH 
Chemical (Dompany) nibber and polyethylene. The 
50 mns were carried out on apparatus of a type - 
schematically illustrated in Figure 1 comprising a 
bonder arrangement (conrespooding to 9 in Figure 
1) tiaving a 14 inch (35.6 cm) wWe bonding surface 
provided by a nominal 7 inch (17.8 cm) diameter 
55 smooth stainless steel anvil roller (corresponding to 
12 in Figure 1) and a nominal 7 inch (17.B cm) 
diamet r stainless steel calend r roller - 
(corr spending to 10 in Figure 1) having thereon a 
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raised djamood embossing pattern comprised of 
squares both diagonally aligned and diagonally ori- 
ented re^ve to the machine direction of theU. 

^ J^^"^"^ comprised of lands 

ra.^ 0.09 inch (0.229 cm) above the roller baS 

^ ^ '^'"S = ^'"^^^ having sides 
1^6 of an ch (O.159 cm) long with the facing si£ 
of adjacent squares being 1/8 of an inch (O.318 
cm) apart as measured perpendicularly to and be- 
tween adjacent sides. 

rt« J*'^ T!^"^ '""^-^ indepen- 

dently oil-heated and there is an S roll - 
con-esponding to 6 in Rgure 1) and suitable feed 
roHs (correspondmg to 2. 14 and IS in Rgure 1) to 

^ When composrte elastic materials were 
made .n which only one side of the fibrous elastic 
l^b was laminated to a gatherable web. the suSy 
roll corresponding to supply mil 18 of Rgure 1 vras 
eliminated so that the gatherable web pLed <^ 
«je embo^rig calender roller 10 and the fibroid 

R9lT£,h'"«,!' representation of 

2.^J;„!^ embossing calender roller 10 
and smooth anvil roller 12 were heated to the 
temperatures indicated below. The net fo^ ura^n 

other in the runs described below was about 3 400 
pounds (1.542 Kg) plus or minus about tenoBr^ 
Which is thus the force acting on the oJSdJ^* 

sjr^ST'^::^' r ~ ^^■-^''^ 

were uaiired. The elastic web widths were 12 
inches (30.5 cm) wide before elongabon and Srilf 
from about 10 1/S inches txy ^» L 
oti 1 ■ ^^^^ ^^-^ ^"de at about 
25 percent elongation ("E- in the Tables below) to 

The gatherable materials utilized in runs i-ia 

fZw"'""'!f '• "^^'^ " ^ those 
following show the temperature of the anvil and 
calender rollers, the basis weight of thrlS 
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elastic web utilized, the linear speed of th webs in 
the respective pinches of the bonder roll 9 and S 
roll 5 and the consequent percent elongation im- 
posed on the fibrous elastic web during landing. ^ 

blend of 60 parts by weight KRATON GX 1657 
block copoylmer and 40 parts by weight of a 
polyeihylene sold under the trade designSon 
Petrothene Na601 by the U.SJ. Chemical CoT 
pany. (Also referred to as PE Na60i or Naeoi » 
K^JON GX 1657 rubber Is descriL in S 

information obtained from U.S.I. Chemical 

weight, low density polyethylene for application in 
tfie areas of hot melt adhesives and coaUngs. US 
has also stated that the Na601 has the followino 
nominal values: (1) a Broolcfield Viscosity. 7^ 
150 degrees Centigrade of 8500 and at 180 d«. 
grees Centigrade of 3300 when measured in acc^ 

d^ with AS7M D 323eM2) a densS ;S 
grams per cubic centimeter when measured in 
accordance with ASTM D 1505; (3) an equivl^ 
Meft index of 2.000 grams per ten mTniS wS 
measured in accordance with ASTM D 1238- (4) a 
nng and ball softening point of 102 degrees 'cent^ 
grede When measured in accordance with ASTM 
28. (5) a tensile of 850 pounds per square inch 
J^en measured in accordance with ASTM D 638- - 
(6) an elongation of 90 percent when measured 'in 
ASTM D 638: (7) a modl^ J 
^gidity. TW45.000) of -34 degrees CentigreSe aiS 
?i (tenths of mm) at^ 

degrees Fahrenheit of 3.6. 

Na601 polyethylene is believed to have a num- 
ber average molecular weight (Mn) of about 4 600- 

STm 5)0 1^'^^^!^°'^^ weight m Of 
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TABLE I 



Runs 
1-3 

4-8 



9-11 
12-15 
16-17 
18 




Thermally bonded, carded web of 
poly (ethylene terephthalate) fibers 
Multi-layer carded web comprising 
a layer of 60% by weight poly 
(ethylene terephthalate) fibers and 
40% by weight polypropylene fibers 
(fluffy side) sonically bonded to a 
layer of spunbonded polypropylene 
fibers. 

spunbonded polypropylene fiber 
Spunbonded polypropylene fiber 
Spunbonded polypropylene fiber 
Thermally bonded, carded web of 
poly (ethylene terephthalate) fibers 



70 gms/m' 



-7 

0.4 oz/yd*" 

0.7 oz/yd'' 
0,4 oz/.yd 
22 gms/yd 



The following legends apply to Tables U. III. IV. V 
and VI 

Anvil T12 = Temperature of Anvil Roller (12). 
degrees Centigrade 

Calender TIG = Temperature of Calender Roller - 
(10), degrees Centigrade 

BW « Basis Weight of Elastic Web (4). grams per 
square meter 
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35 



Web LS » Respective Unear Speeds of Webs 
passing through Bonder Roil (9)/S Roll (5). feel per 
minute 

%E - Percent Elongation of Elastic Web (4) at 
Bonding (Rounded to nearest integer) - 

NOTE: Wrth reference to the schematic diagram of 
HQure 1, bonder roil (9) is comprised of anvil roHer 
(12) and calender roller (10). S roll (5) is compnsed 
of rolls (6) and (8). 



40 



46 



50 



95 



13 



25 
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TAgLE II 

Anvil Calender Web 

Run T12 TIG BW LS 



1 


54 


85 - 


86 


2 


54 


85 - 


86 


3 


52 


88 




4 


52 


96 - 


99 


5 


52 


96 - 


99 


6 


52 


96 - 


99 


7 


52 


96 - 


99 


8 


52 


96 - 


99 


9 


52 


96 




10 


52 


96 




11 


52 


96 




12 


52 


96 




13 


52 


85 




14 


52 


85 




15 


52 


85 




16 


52 


85 




17 


52 


85 




18 


82 


85 - 


88 



All of the runs except Run 18 applied the 
gatherable web to one Side only of the fibrous 
elastic web. tn Run 18 the gatherable web was 
applied to both sides of the fibrous elastic web. 

The product obtained in Runs 1 through 3 
showed very good elasticity and appearance, the 
gatherable web side being puckered in a fine, 
regular repeating pattern. The product of Runs 4 
through 6, in which the fluff side of the mutti-layer 
gatherable web was bonded to the fibrous elastic 
web showed good appearance and good elasticity 
with good bonding strength. The product produced 
in Run 7 showed large, inegular puckers and weak 
bonding and was generally considered to be un- 
satisfactory. The products of Runs 8 and 9 showed 
good appearance and good elasticity. The product 
of Run 10 showed some holes in the elastic and 
the product of Run 11 showed many holes in the 
elastic, indicating that the bonding temperature 
may have been too high. Run 12 was unsuccessful 
in that the fibrous web broke after fcx)nding was 
started and rather low. bonding strengths were at- 
tained. In Run 13, the elastic did not break during 
bonding but the product delaminated. Runs 14 and 
15 were more successful, producing a product with 



%E 

125 20/10 100 

125 20/8 150 

125 21/7 200 

125 20/10 100 

125 20/8 150 

125 21/7 200 

65 21/7 200 

65 20/10 100 

125 20/10 100 

125 . 20/8 150 

125 21/7 200 

125 21/7 200 

125 21/7 * 2l)0 

125 20/10 100 

125 20/8 150 

125 21/7 200 

125 21/7 200 

65 21/6^ 250 



good appearance and elasticity but with poor bond- 
ing strength, the products tending to delaminate 
rather easily. Runs 16 and 17 were not successful 
in that the fibrous elastic material broke when 
bonding was started. Run 18 was successful and 
an attractive product with adequate bonding 
strength was attained, 

A further series of runs was carried out in an 
attempt to produce composite elastic material hav- 
ing elongations of approximately 25 percent, 50 
percent, 75 percent and 100 percent before failing. 
Failure occurs at the "ultimate elongation" of the 
material whi<^ is the elongation at which the ma- 
terial tears or otherwise fails. Elongation was tested 
in an Instron testing device, A two inch by five inch 
rectangle of the material was cut with the five inch 
long sides being substantially parallel to the ma- 
chine direction of the web of composite material 
from which the sample was cut, and the two inch 
sides were clamped in the jaws of a property 
calibrated instron testing device. It was then at- 
tempted to elongate each sample in two stages, 
with one minute's rest l^etween stages, to elonga- 
tions of 50 percent and then 100 percent, after 
which the sample was r laxed to zero elongation. If 
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the sample fails during eith r of these two steges. 
the percent longation at failure is the uttrnate. 
elongation.- If th sampl did not fail dunng erther 
of these tvw stages, n was. after being relaxed to 
zero elongation, then stretched at 10 feet per 
minute until ft failed, the percent «'°"9ation 
break or tear being the -ultimate elongation^ The 
desired or target elongation of 25 percent 50 per- 
cent etc.. of the composite elastic matenal should 
not be confused with the definition given above^ 
an elastic material as one which is in itseif (rwt the 
composite) capable of at least 25 pe«»^J^ 
tion and a stated degree of recovery. The strffness, 
basis weight and bonding pattern of the gatherabte 
web or webs bonded to the elastic web or webs 
can be controlled in order to affect (reduce) the 



to 



15 



degree of elongation of the composite material.^ 
ex«nple. composite materials of considerably 1^ 
than 100 percent elongation are often desired for 
certain end uses. . 

The composite elastic materials used in Runs 
19-26 were made by utilizing fibrous elastic webs 
of the same KRATON 6X 1657-polyethylene 
Na601 60/40 blends as utilized in Runs MB and 
bonding to each side of the fibrous elastic web 
eittier a 22 grams per square yard poly (ethylene 
terephthalate) bonded carded web material made 
by Carolina f=ormed Fabrics (Runs 19-24) or a one 
ounce per square yard spunbonded poly (ethylene 
terephthalate) fiber web sold by E. I. DuPont de 
^4emours and Company under the registered tr«te- 
marit REEMAY (Runs 25 and 26). The results of 
these njns are set forth in Table HI following. 



TABLE III 



Run 

19 

20 

21 

22 

23 

24 

25 

26 



TIP 


BW 


web LS 


%2 


74 


50 


20/7 


186 


74 


50 


20/10 


100 


74 


50 


20/12-13 


67 - 54 


74 


50 


20/16 


25 


74 


50 


24/16 


50 


76 


50 


24/16 


50 


76 


65 


20/13 


54 


84 


65 


20/13 


54 



See legends preceding Table II 



The composite elastic material product of Run 
19 was generally satisfactory but seemed to be 
somewhat overbonded, the sample of the compos- 
ite material produced showing approximately 100 
percent elongation. Accordingly, ttie amnl roller 
Mnperatajre was reduced somewhat for mn 20 
which produced a satisfactory composite matena 
product showing an ultimate elongation of abmit 
100 percent. The product obtained in Run 21 
showed very good uniformity. Run 22 produced 
satisfactory product showing a percent ultimate 
elongation of 56 percent. Run 23 was earned out 
using ttiree different tots of fibrous elastic web 



50 



66 



material, the first two lots of which yielded compos- 
ite elastic material products having ultimate elonga- 
tions of 86 percent and the third lot yielding prod- 
uct showing an ultimate elongtion of 76 percent 

in Run 25. ttie one ounce per square yard 
spunbonded REEMAY poly(ethylene terephthalate) 
ftoer web was used on the calender roller side of 
the fibrous elastic web and a 0.7 ounce per square 
yard basis weight web of the same matenal was 
used on the smooth, anvil roller side of the fibrous 
elastic web. Run 25 produced good bonding and a 
satisfactory composite elastic material product 
which was somewhat stiffer tt«t that obtained with 
the Carolina Fornied Fabrics poly (ethylene tereph- 
thalate) bonded carded web material. 
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Run 26 is a repeat of Run 25 except utilizing 
somewhat higher bonding t mperatures as S 
cated. The REEMAY spunbohded poly (ethvSn 
terephjalate) fiber web material bonS Tr^ten 
at tte higher temperature. However, at such higher 
bonding temperatures it might be better to utilize a 
somewhat heavier basis weight fibrous elastic web 
amough a satisfactory composite elastic material 
was obtained In this run. 

The ne^fty of allowing the composite web to 
relax immediately after bonding was demonstrated 
bv comparative test Runs 27 and 28. In which 
similar conditions were maintained except for om s- 



10 



sion of the relaxation step In Run 27. For these 

Z'r^i^/^IT '^^ '''"^^ y^'^ *«™a"y bon- 
wS T f"!:'^" ' ' "onwoven 
web was bonded to each side of a nonwovel 

'^"Jll KRAxSrS 
re7.polyethylene Na60l 60/40 blend as was uB- 

2h,' » r '^26. having a b^s 

weight ^ shown in Table IV, which sete forth the 
data for Runs 27 and 28. 



TABLE IV 



Run 



27 





28 



110 



110 



110 



110 



See legends preceding Table II 
mailing ^'J^ ^""^^ composite material was 
Ti^H f '»''«n9 step by 

fxwite matenal emerged from the bonder rolls 
TT^i:^'^, « to relax. With respect T^g^ 
1. this effectively involved replacing holding box 24 

web had substantially no non-destructive el^oity 
b«:ause Its elastic web component, as a r^lt S 
me fact that the elastic web was held in an eL 
gated, tensioned condition while it cooled after 

form gathers In the gatherable webs. By non-dJ 
strurtive elasticity Is meant that the impost 
oc^ be ^ched and allowed to contrarwK 
l^^ L Accordingly, ft 

<rf the gatherable webs therefrom, still possessed 

SSTt^th?/ ^^♦^^ 

contract to the dimensions which it had assumed 
dunng bonding, but would not contract back to te 

resuh of this, the composite web did not possess 
non^estmctive elasticity because the gaZS 

po^ssed dunng bonding. Accodingly. the com- 

oITh? ""^ «'°''9^!ed. w'iiout teS; 
o» the gatherable webs and thus th gatherable 



30 



35 



4S 



BO 



55 



BW Web LS 



%E 



60 



85 



20/5-6 



18/6-7 



233-300 



157-200 



webs resisted such elongation. Because the elastic " 

in L T ""^-^ «on^ SaS^ 

m^l^ """"^ had a 

smooth, nongathered appearance. Run 28 was 
similar to Run 27 except that the compoS ^ 
allowed to run freely off the bonder rol^nd^S 
''"I,^'*^^- 'o-^ing gathers in the non! 
elastic web and providing an attracth^. elaic 
composite web. "i^suc 

■ ^loJ^^"^'**™* ^conducted in which 
etes^ic webs of meltblown KRATON SX 1657-^!- 
emylene NaeOl fibers of the same 60/40 bler^l 
"tilired in Runs 1-18 were bonded on ZSTLS 

powder bonded carded web of a basis weight oni 
grams per square yard, sold by CarollnaVoSned 
Fabncs under the trademaric CARELLE. m,e t^nJ 
^der used in the CARELLE fabric^soW bt 
Eastman Chemical Products Inc. as FA 252 polym- 
er powder). The fibrous elastic web in each ofTe 
following Runs 2^40 had a basis weight 2 M 
grams per square meter. After the two-side bondS 
composite elastic materials were made. 

being cut three inches wide in the cross direcBon 

For three of the specimens from each run one^ 
the poly (ethylen terephthalate) w bs (sTd 7^ 

aTonoT l"'^"'^^ " WximatS one i:S 
along the machine direction of the specimen and 
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niscad in one jaw of an Instron tester while the 
JemTning two bonded layers w r 
opposite jaw of the t ster which was then srt to 
move the jaws apart at a rate of 10 inches (2SA 
an) per minute. The three highest peaks registered 
tar at least four inches (10.2 cm) of specimen 
delamination were noted and an average tal<en of 
tt« nine values thus obtained for three specimens, 
giving a force in grams, per three inch width of 
specimens, required to delaminate the poly - 
(ethylene terephthalale) web (Side 1) from the fi- 
brcus elastic web. For the three remaining speci- 
mens from each run. the poly (ethylene tereph- 
thalale) web on Side 2 of the composite elMtc 
material (Side 2 being the side opposHe to Side i 
above) was separated for a distance of appro>^ 
mataly one inch along the machine direction of the 
KMKimen and placed in one jaw of an Instron 
tester while the remaining two bonded layers were 



TO 



J8 



placed in the opposite jaw of the tester which was 
then set to move the jaws "P"""* « .^JJ 
inches (25.4 cm) per minute. ^J^^^^f^. 
peaks registered for at least lour inches (10.2 cm) 
of each specimen delaminatton were noted and an 
average taken of the nine values thus obtained for 
the three specimens, giving a force in grams, per 
three inch width of specimen, required to de- 
laminate the poly (ethylene terephthalate) web - 
(Side 2) from the fibrous elastic web. 

The results are set forth in the foltowing TaWe 
V. to which, in addition to the table headings de- 
fined above, the following applies: 

Bond Strength - Bond strength expressed as tt»e 
force. In grams, required to peel away a three^nrti 
wide strip ot gatherable web from the etedc web 
to whteh It is bonded, measured as descnbed 
above. 



so 



TABLE V 





Anvil 


Calender 


Web 




Run 
29 


T12 


TIP _ 


LS 


%E 


67 


63 


28/8 


250 


30 


64 


65 


56/16 


250 


31 


64 


64 


28/7 


300 


32 


64 


64 


56/14 


300 


33 


72 


71 


28/8 


250 


34 


72 


73 


56/16 


250 


35 


72 


73 


28/7 


300 


36 


72 


73 


56/14 


300 


37 


77 


78 


28/8 


250 


38 


76 


78 


56/16 


250 


39 


76 


78 


56/14 


300 


40 


77 


78 


28/7 


300 



Bond Strength 
Side 1 Side 2 



76 
84 
59 
61 
106 
78 
104 
94 
170 
129 
130 
171 



101 
125 
64 
74 
156 
114 
115 
120 
253 
143 
240 
279 



See legends preceding Table II 

Similar additional bonding strength tests were ^ 
conducted substituting for the diamond patterned 
embossing calender roller a calender roller having 
a repeating regular pattern of six circular dots ar- 
ranged in hexagonal patterns between which tnan- ^ 
gular pattems of three circular dots are inter- 
spersed. The raised dots compris about 17 per- 
cent of the surface ar a of the embossing roll. 
G nerally. similar conditions w re oth nwse main- 



tained and comparable bonding strength results 
were obtained although the diamond embossirig 
pattern overall appeared to provide somewhat high- 
er bonding strengths than the hexagonaWriangular 
pattern of circular dots. 

Another series of rnns was conducted in which 
a cast lastic film of about one mil thickness was 
made from a blef«) comprising 85 P^fcent by 
weight of a tesin soW under the trademark POLY- 
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TROPE 37701 by A. Schulman Corporation of Ak- 
ron. Ohio and 15 percent by weight of AMPACET 
wilt Concentrate, comprising polypropylene and 
ttanium dioxide, sold by Ampacet Corporation of 
Mt Vernon. New York. The film was bonded to a 
bonded carded web of poly (ethylene tereph- 



thalate) having a basis weight of 22 grams oer 
square ya«l. Polytrope resin is believe?, to be a 
^P^'y"®^ <^ Po'y (els-butadiene) and poly 
fl>butyl-methacorlate). The conditions which were 
utilized are set forth in Table VI. below. 



TABLE VI 



Run 
41 
42 



Anvil 
T12 
110 
110 





%E 

150 

100 



See legends preceding Table li 



In each of Runs 41 and 42. a product was 
Obtained which had good appearai^ce ^Tas Z 
ve^ nofey with respect to crackling of the film 
«*en composrte material was crumpled in the 
^'n^JT'^o" '^'^ stretch 

orl^ H " ^ """"^ ^ ^''^ frO'" <he 
greater degree of etongation of the elastic film 
dunng bonding. Other elastic films may TLu^ 

KRATON GX 1657 theimoplastic and a polyolefin 

2S"5rLr^ '"e'totowing to male 

webs of nonwoven miaofibers. Such elastic films 
are also useful in the practice of the inveZi 

n.J^J'!*^ elastomeric materials were 
earned out in which a sample of the elastic web 
was sketched by hand and hand fedTto ^ 
bonder arr^gement together with the gatherable 

r«S'.« ^ ^'°"9^^ elastic web of 

meltblown fibers of polyurethane sold under the 

heat-bonded on both sides to the same poly- 
(^ylene terephthalate) fiber powder bonded^- 

iteir^ T f"^ ^'9ht) elongated 

etestic web of mettblown fibere of an elastomeSc 
polyester sold under the trademaric HYTRElTe | 
^ont DeNemour. & Co.) was heat-bondei c ' 
Poly(ethylene tereph- 
thalate) fiber powder bonded carted web V^e 
com^site made with the polyurethane elastic web 
showed good stretch and an attractive ap^ranS 

h«nH , h!^1 ^ web was 

hand fed to the bonder an^gement by holding th^ 
sample m a machine direction stretched condition 
and allowing the sample to feed through the bond- 



er arangement The composite made with the 
polyester elastic web showed fairly good bondino 

tnan in the machine direction. 

"^^^^ *e invention are 

e astc matenal such as. but not limited to. stretch!^ 
bte protective cove,, and wraps, outerwe^^: 
gamiente. menstrual and .incontinence control arti- 
des and gamients such as disposable diapers, and 

SbriS" "jL'r "'^'^ -venTk^iiSd 
raoncs pemirts economic adaptations to 

- lnl2rS beT"- 

f!^ ^ ^^'^""^ ^ laundered 

and re-used, after one or a few uses. 

VVhile the invention has been described in da- 

? re? rrbi° p'^-^ -5Si:eS 

mereof It will be appreciated that upon a readino 

and understanding Of the foregoing numerous vS 
ations will occur to those skilled in the art which 

cSms ^''^ 
Claims 

1. A method of producing a composite elastic 

SlngrsS;"o::^^^''^^-'"^'"^°^«- 
(a) tensioning an elastic web to elongate it- 
55 ^ ^ "^"f "9 «'°"9««' elastic web to at 

.soft n at least portions of the elastic web to form a 
bonded composite web; and 
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(c) relaxing the composite w b immediately 
after the bonding step wh reby the gatherable web 
is gathered to form the composite lastic mat nal. 

2. Tne method of claim 1 wherein the elastc 
web comprises a fibrous elastic web. 

3 rhe method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of 
elastomeric fibers. 

4 The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of 
elastomeric microfibers. 

5. -me method of claim 1 wherein the elastic 
web comprises an elastomeric film. 

6 The method of claim l or claim 2 including 
heat-bonding the elongated elastic web to the 
oatherable web by overtaying the elasbc and 
gatherable webs and applying heat and pressure to 

the overiaid webs. 

7 The method of claim 6 including carrying out 
the heat-bonding by heating bonding sites w the 
elastic web to a temperature of from about 65 C to 

about 120-C. . 

B. The method of claim 6 including carrying out 
the heat-bonding by heating bonding sites on the 
elastic web to a temperature of from about 70-C to 
about 90*C 

9 The method of claim 1 or claim 2 wherein 
the elastic web has a basis weight of about 5 to 
about 300 grams per square meter. 

10 The method of claim 1 or claim 2 wherein 
the elastic web has a basis weight of about 10 to 
about 200 grams per square meter. 

11. Ttie method of claim 1 or claim 2 wherein 
the elastic web is comprised of an A-B-A* block 
copolymer wherein A and A' are the sarne or 
different thermoplastic polymer block, and wherein 
B Is an elastomeric polymer block. 

12. The method of claim 11 wherein A and A 
each is a thermoplastic styrenic moiety and B is 
selected from the group consisting of poly- 
(ethylene-butylene). polyisoprene and poly 

l)utadiene. . ^ . , 

13. The method of claim 12 wherein B is poly- 

(ethyleneH^utyiene). ^ ^ a 

14. The method of claim 12 wherein each of A 
and A' is selected from the group consisting of 
polystyrene and polystyrene homokDQS. 

15. The method of claim 14 wherein B is poly- 
(ethylene-butylene). « ^ 

16. The method of claim 1 or claim 2 wherem 
the gatherable web comprises a nonwoven, non- 
elastic material. 

17 The method of claim 12 wherein the sum ot 
the molecular weight of A plus the molecular 
weight of A' comprises from about 14 to 31 percent 
of the molecular w ight of the A-B-A' bkx:k 
copolymer. 



18 The method of claim 13 wherein the sum of 
the molecular weight of A plus the molecular 
weight of A* comprises from about 14 to 29 per^ 
of the molecuiar weight of the A-B-A wock 
copolymer. 

19 The method of claim 15 wherein the elastic 
web is comprised of a blend of said btock 
copolymer plus a polyolefin. 

20 The method of claim 19 wherein the 
polyolefin is selected from the group consisting of 
one or more of polyethylene, polypropylene, poly- 
iDutene. ethylene copolymers. propylene 
copolymers and butene copolymers. 

21. The method 'Of claim 1 or claim 2 including 
carrying out the heat-bonding by passing the over- 
laid elastic and gatherable webs through a pressure 
nip formed between a pair of bonding roils, at least 
one of which comprises a patterned calender roller 
and at least one of which is heated to a tempera- 
so ture above the softening temperature of the elastic 
web 

22 The method of claim 1 or claim 2 including 
maintaining the elastic web in a stretched condition 
of at least about 100 percent etongation dunng the 

25 ^ 2 wherein the fibrous 

elastic web comprises a nonwoven web of rnelt- 
blown elastomeric fibers and the gatherable web 
comprises a norvelastic web. 
30 24. The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of melt- 
blown elastomeric fibers and is maintained in a 
stretched condition of at least about 25 percent 
etongation during the bonding. 
36 25 The method of claim 24 including maintain- 
ing the fibrous elastic web in a stretched condition 
of from about 25 percent to 550 percent etongation 
during the bonding. 

26. The method of claim 24 wherein the fibrous 
40 elastic web has a basis weight of from about 5 to 
300 grams per square meter . 

27 The method of claim 24 wherein the fibrous 
elastic web has a basis weight of from about 10 to 
200 grams per square meter. ^ 
46 28. The method of claim 24 wherein the 
gatherabte web comprises a nonwoven. non^lastic 

"^29 The method of claim 1 or claim 2 including 
bonding a non-elastic web to each of the opposHe 
50 sides of the elastic web. . 

30 The method of claim 1 or claim 2 wherein 
the composite web is relaxed for a period of up to 
about thirty seconds after bonding. 

31 An elastic composite material compnsing at 
least one elastic web bonded to at least one 
gatherable web which is extensible and contractible 
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with the lastic web upon stretching and relaxing of 
the composite materiaJ. the composit material be- 
ing made by: 

(a) tensioning the elastic web to elongate it 

(b) bonding the elongated elastic web to at 
least one gatherable web under conditions which 
soften at least portions of the elastic web. to form a 
bonded composite web; and 

(c) relaxing the composite web immediately 
after ttie bonding step whereby the gatherable web 
IS gathered to form the composite elastic material 

32. The material of claim 31 wherein the elastic 
web comprises a fibrous elastic web. 

33. The material of claim 31 or claim 32 
wherein the elastic web is bonded to the gatherable 
web at a plurality of spaced-apart locations in a 
repeating pattern and the gatherable web is gath- 
ered between the bonded locations. 

34. Vm material of claim 32 wherein the fi- 
brous elastic web comprises a nonwoven web of 
elastomeric fibers. 

35. The material of claim 32 wherein the fi- 
brous elastic web comprises a nonwoven web of 
meltblown elastomeric fibers. 

36. The material of claim 31 or claim 32 
wherein the elastic web has a basis weight of from 
about 5 to 300 grams per square meter. 

37. The material of claim 31 or claim 32 
Wherein the elastic web has a basis weight of from 
about 10 to 200 grams per square meter. 

38. The nraterial of claim 31 wherein the elastic 
web compnses a nonwoven web of meltblown 

Tr-^Tf ^ 9'°"P consist- 

mg 01 (0 fibers of A-B-A' block copolymers wherein 
A and A may be the same or different and each is 
a thermoplastic polymer blocit and B is an 
elastomeric polymer blocic, and (ii) blends of one or 
more polyolefins with (i). 

39. The material of jclaim 38 wherein A and A' 
SenV ^'^"^ "^"^ ^ " POly(ethylene- 

40. The material of claim 39 wherein each of A 
and A is selected fi^m the group consisting of 
poystyrene and polystyrene homologs. and the 
poiyoiefin is selected from the group consisting of 
one or more of polyethylene, polypropylene poly- 
butene. ethylene copolymers. propylene 
copolymers and butene copolymers. 

41. The material of claim 39 wherein each of A 
and A IS selected from polystyrene and polysty- 
rene homologs and the sum of the molecular 
S f '""'^"'^ ^^'Sh' °' A- is from 

*Va n A. u. ."^"^"^ °' ''eight of 

the A-B-A" blocic copolymer. 

42. The material of claim 40 wherein the block 
copolymer comprises at least about 10% by w ioht 
ofth material. 



43. The material of claim 40 wherein the block 
copolymer comprises at least about 20% by w ioht 
of In material. 

44. The material of claim 40 wherein the block 

5 copolymer comprises at least about 30% by weight 
of the material. " 

45 The material of claim 40 wherein the melt- 
blown fibers are comprised of from about 10 per- 
cent to 90 percent by weight of the A-B-A' block 
'0 copolymer and from about 90 percent to 10 per- 
cent by weight of the poiyoiefin. 

46. The material of claim 31 wherein the elastic 
web comprises an A-B-A' block copolymer wherein 
A and A may be the same or different and each is 
'S a thermoplastic polymer block and B is an 
elastomeric polymer block. 

47 The material of claim 46 wherein each of A 
and A Is selected from «,e group consisting of 
polystyrene and polystyrene homologs, and B Is 

« selected from the grou> consisting of po^ 
(ethylene-butylene). polyisoprene and poiv- 
butadiene. and the sum of the molecular weight of 
A plus ttie molecular weight of A' comprises from 

« n A *K. °* ^ ''«!9ht of 

» the A-B-A' block copolymer. * 

48 The material of claim 46 wherein each of A 
and A is selected from the group consisting of 
polystyrene and polystyrene homologs, B is poW- 
(ethylene-butylene) and ttie elastic web is further 

30 comprised of a poiyoiefin selected from tt,e group 
consisting of one or more of polyethylene, poly- 
propylene, polybutene, etiiylene copolymers, pro- 
pylene copolymers and butene copolymers 

2B w-h'^' "^^ "".^ ^ «he elastic 

38 web IS compnsed of at least about 20% bv weioht 
Of the A-B-A' block copolymer. ^ ^ 

50. The material of claim 48 wherein ttie elastic 
^ ^'^P"^ of at least about 30% by weight 
of tile A-B-A- block copolymer. 
« 51. The material of claim 31 or claim 32 
wherein the elastic web is bonded to the gattierable 
web at a piuraltty of spaced-apart locaLsr a 
repe^ng pattern and tiie gatherable web is garn- 
ered between tt>e bonded locations. 

^ o;*!^Ki^^ °^ ^^"^ 51 wherein ttw 

gattierable web is a nonwoven, non-elastic material 

oatt,««hi u"*"^"^' °* 52 wherein tiie 

gamerable web comprises a web of fibers selected 
from ttie group consisting of polyester fibere 
50 poMofin fibers, poiyamide fibers. ceiluSic fiSS 
and mixtures of two or more thereof. 

n«th!* K.^* .""^^"^ 52 wherein the 

gamerable web comprises a nonwoven web of poly 
(ettiylene terephttialate) fibers, 
ss 55. An elastic composite material as shown 
and described herein. 
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FIG. 2 A 



